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1. Background: SPM    
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1. Background: The SPM in a general context
Given that policy/decision-makers prefer 
unstructured certainty over structured 
uncertainty, let’s ask two simple questions (Q):
Q1. Do we have an uncertainty problem?
Q2. If we do, can we reduce the problem?
The answers are: ‘No/Yes’ and ‘Yes—but 
uncertainty cannot be eliminated’!
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2. Q1: Do we have an uncertainty problem?
Source: Canadell et al.
(23 Oct 2007); modified
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2. Q1: Do we have an uncertainty problem?
TimeBase
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Source: Jonas & Nilsson (2007); modified
Uncertainty 
matters!
Compliance under 
uncertainty
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2. Q1: Interim summary
1) The gigantic task to be tackled: We have not yet managed to 
swing round our life style and increased use of fossil fuels!
To recall: 20% of the population in the developed world is 
responsible for about 80% of the cumulative carbon emissions 
since 1751. And since a few years, we are back to producing more 
global wealth by using more carbon intensive energy systems than 
we did in the past.
2) This task can be tackled by setting binding emission targets. It is 
at this point in time when uncertainty begins to become 
important!
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3. Q2: Can we reduce the uncertainty problem?
In our answer we consider two perspectives:
→ bottom-up/top-down
→ ‘one-by-one versus altogether’
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3. To Q2: Bottom-up/top-down (I)
SPM (2007: p. 1):
Full Carbon Accounting (FCA) is a prerequisite 
for reducing uncertainties in our understanding 
of the global climate system. From a policy 
viewpoint, FCA could be encouraged by including 
it in reporting commitments, but it might be 
separated from negotiation or reduction targets.
→ basis for accounting
→ verification
Jonas et al.
10 Dec. 2007 – 11
Globe or Group of Countries or individual Country
Net Storage in the Atmosphere
FF Industry Kyoto Biosphere Non-Kyoto
Biosphere
Impacting?
Sphere of
Activity
under
the KP
3. To Q2: Bu/Td – basis for accounting (II)
Source: Jonas & Nilsson (2007); modified
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3. To Q2: Bu/Td – verification (III)
Sources: Battle et al. (2000); Prentice et al. (2001); House et al. (2003);
Karstens et al. (2003); Levin et al. (2003); Gregg (2006) 
Global CO2 Budget for the 1990s (Pg C/yr):
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SPM (2007: p. 1):
Uncertainty is higher for some aspects of a GHG 
inventory than for others. ... If uncertainty analysis is to 
play a role in cross-sectoral or international comparison 
or in trading systems or compliance mechanisms, then 
approaches to uncertainty analysis need to be robust and 
standardized across sectors and gases and between 
countries.
3. To Q2: One-by-one versus altogether (Ia)
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SPM (2007: p. 3):
Improving inventories requires one approach: improving 
emissions trading mechanisms another. Inventories will 
be improved by increasing their scope to include FCA. In 
contrast, one option for improving emissions trading 
mechanisms would be to reduce their scope.
3. To Q2: One-by-one versus altogether (Ib)
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All Kyoto gases
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Source: Jonas & Nilsson (2007);
modified
3. To Q2: One-by-one versus altogether (II)
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3. To Q2: One-by-one versus altogether (III)
Source:
Jonas & Nilsson
(2007); modified
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2. Q2: Interim summary
1) The KP must be expanded to include FCA.
2) Don’t split the biosphere which results in compromising 
verification top-down.
3) Commit to full carbon (GHG) reporting in compliance with strict 
conservation principles; but set binding reduction targets only 
for FF related GHGs initially.
4) Don’t pool sub-systems and/or GHGs with different relative 
uncertainties (characterized in terms of classes); treat them 
individually.
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SPM (2007: p. 2):
There is a clear rationale for conducting and improving 
uncertainty analysis.
First, uncertainty analysis can facilitate the comparison 
of emissions and emission changes across companies, 
sectors, or countries …
4. Uncertainty analysis techniques (I)
Second, uncertainty assessment helps to identify the 
most prudent opportunities for improving the methods 
for estimating GHG emissions and emission changes.
Third, uncertainties play a role in determining whether 
or not commitments on GHGs are credibly met. …
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4. Uncertainty analysis techniques (II)
1: Critical relative uncertainty (CRU)
2: Verification (detection) time (VT)
3: Undershooting (Und)
4: Undershooting and VT (Und&VT) combined
5: Adjustment of emissions (GSC #1)
6: Adjustment of emission changes (GSC #2)
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4. Uncertainty analysis techniques (III)
Source: Bun (2007);
modified
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4. Techniques in Detail: Und (I)
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Source: Jonas and Nilsson (2007);
modified
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4. Techniques in Detail: Und&VT (I)
Source: Hamal (2007)
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4. Techniques in Detail: Und (II)
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4. Techniques in Detail: Und&VT (II)
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• If the post-Kyoto policy process moves toward binding emission 
reduction targets, uncertainty needs to be considered.
• However, uncertainty analysis has to be carried out in a well-defined
framework. Establishing this framework is an obligation that scientists
have to meet.
5. Conclusions
• Still to be accomplished: Preparatory uncertainty analysis techniques
exhibit ‘peculiarities’ that are related to the arbitrary way the KP is 
designed, not to science! Strategies: 1) Introduce uniform reduction 
targets under the KP; or 2) set up straightforward rules for
introducing differentiated targets (e.g., contraction and convergence).
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